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DESCRIPTION 



CAPACITOR UNIT 



TECHNICAL FIELD 

The present invention relates to an emergency power supply of 
electronic equipment using a battery, etc. In particular, it relates to a 
capacitor unit used for an electric braking system, etc. for electrically braking a 
vehicle. 

10 

BACKGROUND ART 

Recently, from the viewpoint of conservation of global environment or 
improvement in fuel consumption, hybrid cars or electric vehicles have been 
rapidly developed. 

15 Furthermore, various functions for controlling vehicles have been 

rapidly electronized. Braking of vehicles is also being shifted from a 
conventional mechanical hydraulic control to electric hydraulic control, and 
various electric braking systems are proposed. 

When an important function such as braking is out of order because 

20 voltage reduces in a battery used as a power supply or certain contingencies 
occur and power is not supplied, hydraulic control cannot be carried out. 
Therefore, a redundant system using an emergency power supply is often 
provided. 

Conventionally, a method using another battery as an emergency power 
25 supply has been proposed. However, a battery has a characteristic of 
deteriorating over time and its expected lifetime is at most five years when it is 
used for a vehicle. 
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Furthermore, it is difficult to detect deterioration in the process and to 
exhibit a function as an emergency power supply when certain contingencies 
occur. 

Recently, as an emergency power supply substituting for a battery, 
5 much attention has been focused on a capacitor such as an electric double layer 
capacitor. When a capacitor is used in a way in which, for example, charging 
is carried out when a system is operating and discharging is carried out when a 
system is not operating, the lifetime of the capacitor can be extended to several 
times as the lifetime of a battery. Therefore, it is said that a capacitor can 
1 0 withstand the use for 15 years, that is, a target lifetime of a vehicle. 

Furthermore, by monitoring characteristic value of a capacitor such as 
electrostatic capacity and internal resistance, it is possible to understand the 
change in the characteristics. 

Note here that prior art document information as to such a capacitor 
15 unit includes, for example, Japanese Patent Unexamined Publication No. 10* 
189402. 

Furthermore, conventionally, a capacitor, other circuit components and 
a circuit board have been mounted as follows. Fig. 14 is an example of a 
sectional view showing a conventional mounting. In Fig. 14, on circuit board 
20 501, circuit components 502 constituting a necessary circuit portion are 
mounted. In general, circuit board 501 is used with the end portion thereof 
fixed to attaching portion 505 of case 504 by using screw 503, etc. 

Information on such a conventional technology is disclosed in, for 
example, Japanese Utility Model Unexamined Publication No. S63-97286. 

25 

SUMMARY OF THE INVENTION 

A capacitor unit includes" a capacitor block formed by incorporating a 



plurality of capacitors into a holder with body portions of the capacitors 
sandwiched and electrically connecting the capacitors in series or in parallel; a 
control circuit portion including a charging and discharging circuit for charging 
or discharging the capacitor block; a relay connector for electrically connecting 
the capacitor block and the control circuit portion; and a case housing the 
capacitor block, the control circuit portion and the relay connector. The control 
circuit portion includes a circuit board, a circuit component forming the 
charging and discharging circuit, a heat radiator for suppressing heat 
generation of the circuit component in charging and discharging, a 
microcomputer for detecting and controlling states of the charging and 
discharging circuit and the capacitor block, and a connector connected to an 
external load. The control circuit portion is incorporated into the case in a way 
in which the circuit board is housed in the case in an upright position with 
respect to the case. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a configuration of an electronic braking system of a vehicle 
in an exemplary embodiment of the present invention. 

Fig. 2 is an exterior perspective view showing a capacitor unit in an 
exemplary embodiment of the present invention. 

Fig. 3 is an exploded perspective view showing a main part of the 
capacitor unit. 

Fig. 4 is a perspective view showing a main part of the capacitor unit 
with an upper cover removed. 

Fig. 5 is an exploded perspective view showing a main part of a control 
circuit portion of the capacitor unit. 

Fig. 6 is a block diagram showing a circuit of the capacitor unit. 
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Fig. 7 is a perspective view showing a configuration of a leaf spring 
portion of the control circuit portion. 

Fig. 8 is a perspective view showing a configuration of a leaf spring 
portion of the control circuit portion. 
5 Fig. 9 is an exploded perspective view showing a shield structure of the 

control circuit portion of the capacitor unit. 

Fig. 10 is a perspective view showing a main part of a shield structure 
of the control circuit portion of the capacitor unit. 

Fig. 11 is a perspective view showing a main part of a shield structure 
1 0 of the control circuit portion of the capacitor unit. 

Fig. 12 is a perspective view showing a relay connector of the capacitor 

unit. 

Fig. 13 is a perspective view showing a main part of a connector portion 
of the capacitor unit. 

1 5 Fig. 14 is a sectional view showing conventional electronic equipment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A capacitor has a shortcoming that the withstand voltage is low due to 

its nature. Therefore, in order to obtain a necessary voltage, it is necessary to 
20 use a -plurality of capacitors connected in series. Furthermore, depending upon 

a necessary energy amount, the series-connected capacitors is required to be 

used in parallel connection. In addition, it is necessary to provide a control 

circuit for charging and discharging the capacitors. 

Although properties of capacitors are being focused, few proposals have 
25 been made on a structure capable of enduring the lifetime of a vehicle, etc. as a 

unit of an emergency power supply integrating a plurality of capacitors and a 

control circuit into each other. 



Furthermore, conventionally, when circuit components such as a 
capacitor and various kinds of elements to be attached to a circuit board require 
heat radiation, for heat radiation, in general, a heat radiator is attached to a 
circuit board or circuit components and then circuit components are allowed to 
be pressure welded to this heat radiator. Thus, heat radiation is effected. 

However, in a conventional attaching structure of a circuit board shown 
in Fig. 14, end portions of the circuit board are fixed to attaching portions of a 
case. Therefore, when the circuit board is provided with a large and heavy 
heat radiator, under using conditions in which large loads of vibration or shock 
are applied, stress due to vibration is concentrated on the attaching portions of 
the heat radiator or soldering portions of circuit components that are pressure 
welded thereto, so that the soldering portions may be damaged or the circuit 
board itself may be damaged. 

The present invention is made to solve such problems mentioned above. 
The present invention contributes to the improvement of the reliability and 
safety of a used system by allowing a capacitor block composed of a plurality of 
capacitors and a control circuit portion for controlling the charging and 
discharging to be integrated as a unit. 

Furthermore, the present invention provides electronic equipment in 
which a weight load is not applied to a circuit board and which has a high 
reliability even under harsh using conditions particularly in a vehicle, etc. in 
which vibration or shock is applied 

Hereinafter, an exemplary embodiment of the present invention is 
described with reference to drawings. 

Fig. 1 is a view showing a configuration of an electronic control braking 
system of a vehicle in the exemplary embodiment of the present invention. In 
Fig. 1, battery 1 for supplying power and capacitor unit 2 as an emergency 



power supply are electrically connected to electronic control portion 3 for 
controlling an electronic control braking system, respectively. Furthermore, 
electronic control portion 3 is also connected to brake pedal 4 and hydraulic 
control portion 5, and this hydraulic control portion 5 is connected to brake 6 
and tire 7. 

In the electronic control braking system having such a configuration, 
when electric power supply from battery 1 is lost due to some contingencies 
during operation, a function of electronic control braking system is lost. When 
such contingencies occur during driving, brake does not work, making it 
impossible to brake a vehicle. In order to prevent it, capacitor unit 2 is 
connected, which is configured to release electric charges accumulated in 
capacitor unit 2 based on an instruction from electronic control portion 3 so as 
to operate the electronic control braking system and to brake a vehicle when 
contingencies occur. 

This present invention relates to capacitor unit 2. The description 
therefor follows. 

Fig. 2 is an exterior perspective view showing a capacitor unit 2. Figs. 
3, 4 and 5 are exploded perspective views of capacitor unit 2, respectively. 

In each drawing, relay connector 13 electrically connects capacitor block 
11 and control circuit portion 12. Connector 14 is electrically connected to 
electronic control portion 3 of the electronic control braking system. These are 
housed in case 15 composed of lower case 15a and upper cover 15b. 

Herein, firstly, the configuration of capacitor block 11 is described. 

Capacitor 16 has, on its upper surface, lead wire 16a having a positive 
polarity and lead wire 16b having a negative polarity which extend in the same 
direction. In this exemplary embodiment, 28 capacitors are configured in a 
way in which seven series-connected capacitors are arranged in four parallel 
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lines. When allowable voltage per capacitor 16 is 2V, in order to be applied to 
a 14V system, seven capacitors are connected in series, and in order to secure 
necessary electric charge, the seven series-connected capacitors are arranged in 
four parallel lines. Thus, an amount of electric charge is increased. 
5 Holder 17 stably retains the above-mentioned 28 capacitors 16 in a way 

in which seven series-connected capacitors are arranged in four parallel lines. 
At this time, a plurality of capacitors 16 are assembled by using a jig, etc. so 
that the heights of upper surfaces 16c from which lead wires 16a and 16b 
extend are substantially uniform in 28 capacitors. 

10 Circuit board 18 is provided with a circuit pattern for connecting a 

plurality of capacitors 16 in a way in which seven series-connected capacitors 
are arranged in four parallel lines. Then, lead wires 16a and 16b of capacitor 
16 are inserted into and soldered to a soldering land portion of circuit board 18. 
Circuit board 18 is provided with connector 19 on the end portion thereof so as 

15 to be electrically connected to control circuit portion 12. The thus configured 
capacitor block 11 is housed in lower case 15a and fixed thereto with a screw, 
etc. 

Then, control circuit portion 12 is described in detail. 

Fig. 6 is a block diagram showing a circuit configuration of the capacitor 
2 0 unit of the present invention. 

Capacitor unit 2 includes a microcomputer for transmitting and 
receiving various signals, capacitor block 11, charging circuit 50 for instructing 
capacitor block 11 to charge, discharging circuit 51 for instructing capacitor 
block 11 to discharge, back-up detecting means 52 for detecting voltage output 
25 from battery 1, and FET switch 54. Capacitor block 11 is formed of a plurality 
of capacitors by using, for example, an electric double layer capacitor capable of 
rapid charging and discharging as an auxiliary power supply for supplying 
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electric power to hydraulic control portion 5 via electric control portion 3 when 
battery 1 is in an abnormal state. FET switch 54 enables discharging to 
electric control portion 3 from capacitor block 11 via OUT terminal 53 when 
back-up detecting means 52 detects abnormality in electric voltage. 
5 Then, a structure of control circuit portion 12 is described with 

reference to Figs. 3 to 5. In these drawings, components that are not related to 
the present invention are omitted. Although not shown in circuit board 20, a 
circuit pattern of charging and discharging circuit is provided. In the 
exemplary embodiment of the present invention, two FETs 21a and 21b as a 

10 circuit component for charging, diode 22a as a circuit component for charging 
and resistor 22b are shown. These circuit components are circuit components 
generating heat in which a large amount of electric current flows at the time of 
charging and discharging. FETs 21a and 21b, diode 22a and resistor 22b have 
lead wires fixed to circuit board 20 by soldering, on the rear surface of which a 

15 heat radiating portion is formed. The heat radiating portion is pressure 
welded to heat radiator 23 with an appropriate pressure. 

The thus configured control circuit portion 12 is housed in lower case 
15a in an upright position. Relay connector 13 is led out from circuit board 20 
and fitted into and electrically connected to connector 19 of capacitor block 11. 

20 Control circuit portion 12, which is housed in an upright position, is disposed so 
that a surface on which heat radiator 23 and FETs 21a and 21b as circuit 
components for charging, diode 22a as a circuit component for charging and 
resistor 22b are mounted is positioned at the opposite side to capacitor block 11 
with circuit board 20 sandwiched therebetween. Thus, a site generating heat 

25 by electric current flowing at the time of charging and discharging of capacitor 
block 11 can be disposed at a distance from capacitor block 11 with circuit board 
20 as a spacer. In a capacitor unit using a plurality of capacitors 16, the 
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performances of capacitors are required to be uniform. The ambient 
temperature of each capacitor is desired to be as uniform as possible. The 
exemplary embodiment makes it possible to suppress variation in temperature 
in the capacitor portion by heat generated at the time of charging and 
5 discharging as much as possible. 

Heat radiator 23 is provided with two holes 23a and 23b to be fixed to 
lower case 15a. Furthermore, at the corresponding positions of lower case 15a, 
fixing bosses 24a and 24b are formed to be screwed with screws 24c and 24d. 

On surface 23c of heat radiator 23 at the side that is incorporated into 
10 lower case 15a, concave holes 23d and 23e, which are concentric to holes 23a 
and 23b and fitted into fixing bosses 24a and 24b, are formed. Positioning is 
carried out by concave holes 23d and 23e and fixing bosses 24a and 24b in 
attachment. 

In this fixing state, circuit board 20 is housed in lower case 15a in an 
1 5 upright position and outer peripheral surfaces 20a> 20b> 20c and 20d of circuit 
board 20 are kept in a free state in lower case 15a. 

As mentioned above, in the exemplary embodiment of the present 
invention, since heat radiator 23 is fixed to lower case 15a but circuit board 20 
is not fixed to lower case 15a, circuit board 20 can be kept in a free state. 
20 Therefore, even in a case where loads of thermal expansion and contraction 
vibration are applied, stress is not applied on soldering portions of the circuit 
components mounted on circuit board 20. Thus, reliability can be expected to 
be improved. 

A method of stable heat radiation of FETs 21a and 21b as a circuit 
25 component for charging, diode 22a as a circuit component for discharging and 
resistor 22b to heat radiator 23 is described with reference to Figs. 7 and 8. 

In Fig. 7, leaf spring 25 made of an elastic member such as stainless 
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steel, etc. has an approximately rectangular U shape and at the center thereof, 
fixing hole 25a that is directed to heat radiator 23 is provided. Both end 
portions are bent. One end portion is elastic piece 25b extending in an arm 
shape and is provided with R processing portion 25c so as to pressure weld 
5 certain positions of body parts of FET 21a and 21b, diode 22a and resistor 22b. 
Another end portion is guide portion 25d that is brought into contact with 
surface 23c at the side of heat radiator 23, which is incorporated into lower case 
15a, in an appropriate length. 

Furthermore, although not shown in the drawings, on a surface on 
10 which FETs 21a and 21b, diode 22a and resistor 22b are pressure welded to 
heat radiator 23, grease made of silicon, etc. for promoting heat radiation is 
applied. Pressure welding force by leaf spring 25 is set to the bearing of 0.1 N 
to 4.5 N. 

Leaf spring 26 shown in Fig. 8 is fabricated by coupling structures of 
15 leaf springs 25. When a plurality of circuit components requiring heat 
radiation exist (in the exemplary embodiment, four circuit components exist), 
leaf spring 26 in which elastic pieces 26a are coupled in accordance with the 
number of the circuit components is used, thereby enabling pressure welding 
simultaneously. 

20 Thus, with a pressure welding structure using leaf spring 26, FETs 21a, 

21b and diode 22a as a circuit component for charging and discharging and 
resistor 22b are fixed to circuit board 20 at the soldering portion. However, the 
fixing is carried out by just being pressure welded to heat radiator 23 with an 
appropriate pressure. Therefore, even when difference in thermal expansion 

25 and contraction in each member due to the change in temperature, etc. occurs, 
it is possible to relax stress generating in the soldering portion. Furthermore, 
by forming leaf spring 25 in substantially an approximately rectangular U 
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shape so as to regulate the position with respect to heat radiator 23 by guide 
surface 25d, distribution in pressure welding force can be reduced. In addition, 
with the use of grease for promoting heat radiation, pressure welding force 
itself can be reduced. Furthermore, it is possible to pressure weld a plurality 
of circuit components at the same time by leaf spring 26, thus making it 
possible to reduce man-hour and to unify the pressure welding force. 

The pressure welding force is set to 0.1 N to 4.5 N. This pressure 
welding force is determined based on a minimum load capable of reliably 
releasing heat to heat radiator 23, and an acceptable stress, etc. of soldering 
portions with respect to vibration on the soldering portions of lead wires of 
circuit components to be pressure welded and circuit board 20 and temperature 
change. Controlling the pressure welding force in this range enables more 
reliable heat radiation and prevention of damage in the soldering portion due to 
vibration and temperature change, etc., which can lead to improvement in the 
reliability. 

Next, a shield structure of control circuit portion 12 is described with 
reference to perspective views of a main part shown in Figs. 9, 10 and 11. 

Various electronic control systems used in vehicles require not only 
basic functional assurance but also strict noise resistance. The measurement 
therefor is a major element of development. 

In Fig. 9, a shield case is divided into an upper portion and a lower 
portion and includes lower shield case 27 made of metal and upper case 28. 
Lower shield case 27 is provided with two case fixing pieces 29a and 29b by 
allowing the side surface to rise on the internal surface side. 

Lower case 15a is provided with fixing bosses 30a and 30b extending in 
the positions corresponding to case fixing pieces 29a and 29b. On the bottom 
surface of lower shield case 27, holes 31a and 31b are formed in the positions 
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concentric with respect to case fixing pieces 29a and 29b. Furthermore, on the 
positions corresponding to bosses 24a and 24b for fixing heat radiator 23 of 
control circuit portion 12, holes 32a and 32b, through which fixing bosses 24a 
and 24b passes, are formed. 
5 One ground terminal 33 extends from circuit board 20 of control circuit 

portion 12. Ground terminal 33 includes lead wire 33a and terminal 33b at 
the tip thereof. Opposite end of lead wire 33a is soldered to a ground of circuit 
board 20. 

In the configuration mentioned above, firstly, when lower shield case 27 

10 is incorporated into lower case 15a so that holes 31a and 31b of lower shield 
case 27 are inserted into fixing bosses 30a and 30b, case fixing pieces 29a and 
29b are brought into contact with fixing bosses 30a and 30b. Then, control 
circuit portion 12 is incorporated so that holes 23a and 23b of heat radiator 23 
are fitted into fixing bosses 24a and 24b of lower case 15a, terminal 33b of 

15 ground terminal 33 and case fixing piece 29b are together fastened to fixing 
bosses 30b with a screw. Another case fixing piece 29a is fixed to fixing boss 
30a with a screw. In this state, upper shield case 28 is covered, whereby a 
shield structure is formed. Also in the circuit structure of control circuit 
portion 12, various noise components ought to be provided. However, by 

20 further covering an entire portion of control circuit portion 12 with lower shield 
case 27 and upper shield case 28, high noise resistant property can be exhibited. 

Next, a method for fabricating lower shield case 27 and upper shield 
case 28 is described. 

On two side surfaces of upper shield case 28, two guide surfaces 35 

25 located at the inside of wall surfaces 34a and 34b of lower shield case 27 and 
guide surface 36 located at the outside of wall surfaces 34a and 34b of lower 
shield case 27 are provided. 
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When incorporation is carried out in this state, wall surfaces 34a and 
34b are sandwiched between guide surface 35 and guide surface 36, thus 
enabling lower shield case 27 and upper shield case 28 to be reliably fitted into 
each other. 

Furthermore, an interval between guide surfaces 35 and 36 is set to 
become smaller than the thickness of wall surfaces 34a and 34b of lower shield 
case 27 in the direction in which guide surfaces 35 or/and 36 become close to 
each other. Thus, wall surfaces 34a and 34b are sandwiched between guide 
surfaces 35 and 36 with pressed thereby. As a result, lower shield case 27 and 
upper shield case 28 can be fabricated without looseness. At the same time, 
lower shield case 27 and upper shield case 28 can be reliably kept in a short 
state, enabling higher shield performance to be exerted. 

Furthermore, on guide surface 35 of upper shield case 28, protrusions 
37a and 37b are formed. On lower shield case 27, holes 38a and 38b are 
formed on the positions corresponding to the protrusions 37a and 37b. Thus, it 
is possible to prevent the shield cases from floating or displacing after insertion 
by semi-fitting or fitting. 

Similarly, on two surfaces in the longitudinal direction of lower shield 
case 27, rise pieces 39a and 39b are formed. The distance between the tip 
portions of rise pieces 39a and 39b is slightly larger than the distance between 
internal surfaces 40a and 40b of lower case 15a to be inserted. 

When lower case 15a is inserted into lower shield case 27 in this state, 
rise pieces 39a and 39b and internal surfaces 40a and 40b are pressed into each 
other, and thus it is possible to prevent looseness and vibration of the lower 
shield case. Similarly, also on two surfaces in the longitudinal direction of 
upper shield case 28, rise pieces 41a and 41b are provided, and pressed into 
internal surfaces 42a and 42b of upper cover 15b. Thus, it is also possible to 
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prevent looseness and vibration of upper shield case 28. 

Next, in Fig. 10, on lower shield case 27 or upper shield case 28 (in this 
exemplary embodiment, the case of lower shield case 27 is described), piece 43 
that is folded outwardly from the side surface is formed. It is led to the outside 
of case 15 in a state in which shield case 27 is incorporated into case 15. At the 
time of being incorporated into a vehicle, etc. by using piece 43, by fixing it to a 
ground of an external load or a chassis of ground potential with being 
electrically conducted thereto. Thus, a control circuit system can be shielded 
reliably. 

Furthermore, as shown in Fig. 11, piece 44, which is folded toward the 
side surface of lower shield case 27, is further folded in the middle thereof so as 
to form folding portion 44a. In the center portion of folding portion 44a, 
screwing hole 44b is formed. On the side surface of lower case 15a, a plurality 
of nuts 45 with an appropriate nominal diameter are formed by press-fitting or 
insert molding. Herein, screwing hole 44b of folded piece 44 is disposed in a 
dimensional relation in which screwing hole 44b corresponds to screw hole of 
nut 45 in a final product after the shield case is incorporated into the case 15. 
In this state, bracket 46 used for being attached to a vehicle is fastened together 
with nut 45. This makes it possible to secure ground potential of the shield 
case at the same time of working of attaching a bracket to a vehicle, thus 
enabling a control circuit system to be shielded reliably. 

Fig. 12 shows relay connector 13 for electrically connecting circuit 
portion 12 and capacitor block 11. In relay connector 13, for example, when 5A 
of current capacity is required, electric wires (+ and — ) and connector terminals 
are required to have 5A or more of current capacity. In such a case, however, 
electric wire having a large wire diameter or connector terminal having a large 
size are required, which may lead to an increase of occupied space in a product. 
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In the configuration of this exemplary embodiment, two electric wires 47 whose 
current capacity is 2.5A or more and about 3A or less and two connector 
terminals 48 are arranged in parallel and used. With this configuration, 
although the number of connector portions is increased, small sized connector 
can be used. Furthermore, a plurality of electric wires 47 with small capacity 
or connector terminals 48 can be arranged in parallel. 

Thus, the dimension of relay connector 13 in the up-and-down direction 
and back and forth direction can be reduced although the dimension in the 
parallel direction is increased. As is apparent from the perspective view 
shown in Fig. 4, since there is room in space in the parallel direction, an entire 
size can be downsized. 

Fig. 13 is a perspective view showing a main part of a periphery of 
connector 14. The protection of the connector is described. Since connector 14 
is fitted into a connector of an external load (not shown), it is protruded 
outwardly in a state of a final product from the viewpoint of workability. On 
lower case 15a, protection wall 49 for protecting connector 14 is provided so as 
to cover the outer periphery of connector 14. Furthermore, protection wall 49 
does not cover only a site of fitting rock portion 14a provided in connector 14. 
This is because this configuration makes it easy to carry out fitting work and 
makes it possible to visually check a fitting state. This makes it possible to 
prevent the connector from being damaged due to handling of a final product, 
and certain contingencies occurring at the time of, for example, manufacturing 
process, delivery, attachment to a vehicle, and the like. 

In order to solve the above-mentioned problems, the capacitor unit of 
the present invention has a control circuit for charging and discharging a 
capacitor arbitrarily and a means for detecting a state of a capacitor block, 
whereby the performance of the capacitor can be optimized. At the same time, 
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a state of deterioration can be also monitored. In addition, the control circuit 
is incorporated into a case in an upright position, whereby it is possible to 
provide a suitable capacitor unit with improved space efficiency. 

Furthermore, according to the capacitor unit of the present invention, a 
5 site generating heat by an electric current flowing at the time of charging and 
discharging the capacitor block can be located apart from the capacitor block 
with a circuit board disposed as a separator. 

Furthermore, according to the capacitor unit of the present invention, 
since a heat radiator is used to be fixed to the case, it is possible to keep the 
1 0 circuit board constituting a control circuit portion to be in a free state without 
being fixing it to the case. As compared with a configuration in which the 
circuit board is directly fixed to the case with a screw, even when thermal 
expansion and contraction occurs due to temperature change, stress is not 
applied to soldering portions, etc. of circuit components constituting the circuit 
1 5 board. Therefore, it is possible to improve the reliability of the control circuit 
portion. 

Furthermore, according to the capacitor unit of the present invention, 
when the heat radiator is fixed to the case, the position can be regulated. 

Furthermore, according to the capacitor unit of the present invention, 
20 since the control circuit portion is fixed by using fixing holes of the heat radiator 
and fixing bosses of the case, the periphery of the circuit board of the control 
circuit portion can be kept to be in a free state in the case. Even under using 
conditions in which loads of vibration and shock, etc. are applied, a stress is not 
applied to the soldering portions of the circuit components to thus improve the 
25 reliability. 

Furthermore, according to the capacitor unit of the present invention, 
circuit components requiring heat radiation of the control circuit portion are 
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pressure welded to the heat radiator that is attached to the circuit board with a 
pressure suitable for heat radiation, whereby the increase in temperature of the 
circuit components is suppressed at the time of controlling charging and 
discharging, and the circuit components are prevented from being out of order. 
5 Thus, the capacitor unit of the present invention can be used for a long time. 

Furthermore, according to the capacitor unit of the present invention, 
pressure is maintained appropriately by the pressure welding by a leaf spring, 
thereby relaxing a stress to the soldering portion of the circuit components due 
to thermal expansion and contraction and vibration. At the same time, secure 
1 0 heat radiation can be carried out. 

Furthermore, according to the capacitor unit of the present invention, 
the pressure welding force of the circuit component can be stabilized and stable 
heat radiation effect can be achieved. 

Furthermore, according to the capacitor unit of the present invention, 
15 the circuit components for charging and discharging to be pressure welded to 
the heat radiator can be mounted stably, which can lead to the improvement of 
the reliability of charging and discharging circuit. 

Furthermore, according to the capacitor unit of the present invention, 
heat radiation of the circuit components can be promoted at the time of 
20 controlling charging and discharging of the capacitor unit, temperature 
increase can be suppressed with relatively low pressure welding force, and the 
disorder of circuit components can be prevented. Thus, the capacitor unit of 
the present invention can be used for a long time. 

Furthermore, the capacitor unit of the present invention is determined 
25 based on a minimum load capable of reliably releasing heat to the heat radiator 
and an acceptable stress of the soldering portion with respect to the vibration 
on the soldering portions of the lead wires of the circuit components and the 
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circuit board and temperature change, etc. Managing in this range enables 
more reliable heat radiation and prevention of cracks in the soldering portion 
due to vibration and temperature change, etc. 

Furthermore, according to the capacitor unit of the present invention, 
5 when a plurality of circuit components are pressure welded to the heat radiator, 
attachment can be simplified and pressure welding force can be made uniform. 

Furthermore, according to the capacitor unit of the present invention, a 
shield case is fixed to the case together with a ground of the circuit board, 
whereby the shield case can be fixed to the case reliably and at the same time 
10 the shielding effect can be improved by dropping the ground onto the circuit 
board. Thus, the reliability of the control circuit portion can be improved. 

Furthermore, the capacitor unit of the present invention can be 
fabricated easily without using a fixing screw, etc. and has an excellent 
shielding property. 

15 Furthermore, the capacitor unit of the present invention has a 

configuration in which looseness in fitting when the capacitor unit is fitted into 
the lower shield case is prevented. Furthermore, the fabricating property and 
the shielding property can be improved. 

Furthermore, according to the capacitor unit of the present invention, a 

20 guide surface provided on the upper shield case and a wall surface of the lower 
shield case have one or more pairs of fitting portions of a hole and a boss on the 
positions corresponding to each other, so that the positioning can be carried out 
in a state in which when the upper shield case is incorporated into the lower 
shield case. Thus, fabricating property can be improved. 

25 Furthermore, according to the capacitor unit of the present invention, 

lower shield case or/and upper shield case have, on the side surface thereof, a 
rise portion whose dimension is slightly larger than the dimension of the 
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internal surface of the housing portion of the case, thus enabling the shield case 
to be housed in the case without looseness. Therefore, it is possible to prevent 
the occurrence of abnormal noise during driving, etc. by excluding looseness 
between the shield case and the housing. 

Furthermore, according to the capacitor unit of the present invention, 
on the lower shield case or upper shield case, a piece folded outwardly from the 
side surface thereof is provided. The piece is led to the side surface of the case 
and connected to a ground of an external load through a ground connection. 
By allowing the shield case and the ground of the external load to be in the 
same potential, the shield performance can be stabilized. 

Furthermore, according to the capacitor unit of the present invention, 
the shield case can be dropped onto the ground of a vehicle body via an 
attachment bracket to a vehicle. Thus, the shield performance can be 
stabilized. 

Furthermore, according to the capacitor unit of the present invention, a 
relay connector for electrically connecting the capacitor block and the control 
circuit portion uses a plurality of connectors having current capacity smaller 
than that necessary for charging and discharging. Therefore, by using a small- 
sized connector and an electric wire having a small wire diameter, 
consequently, space efficiency and workability can be improved. 

Furthermore, according to the capacitor unit of the present invention, it 
is possible to prevent the connector from being damaged due to drop or shock to 
the connector portion when the capacitor unit is fabricated, delivered, attached 
to a vehicle. Thus, the quality of the control circuit portion can be stabilized. 

Furthermore, according to the capacitor unit of the present invention, 
the leaf spring is processed in a rectangular U shape. One end of the leaf 
spring has a surface that is brought into contact with a rear surface of the heat 
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radiator and another end is formed so that the circuit components are pressure 
welded to the heat radiator. The center portion is fixed to the heat radiator 
with a screw. This configuration makes it possible to stabilize the pressure 
welding force of the circuit components and to realize a stable heat radiating 
effect. 

As mentioned above, the present invention provides a capacitor unit 
capable of retaining a plurality of capacitors connected in series or in parallel 
with high reliability and capable of optimizing the properties of the capacitors 
by providing a charging and discharging circuit. In addition, the present 
invention can provide a capacitor unit having various considerations with 
respect to a structure for integrally incorporating the control circuit portion and 
a shield structure and having a high reliability and excellent usability. 

Furthermore, the present invention can provide a capacitor unit with a 
considerably improved reliability, which can carry out heat radiation reliably 
and in which a stress is not applied to the soldering portions of the circuit 
components even under using conditions where loads of vibration or shock are 
applied. 

INDUSTRIAL APPLICABILITY 

A capacitor unit of the present invention can retain a plurality of 
capacitors connected in series or in parallel with high reliability and can 
optimize the properties of the capacitors by providing a charging and 
discharging circuit. Therefore, the capacitor unit of the present invention is 
suitable for a use as a capacitor unit for an auxiliary power supply in an electric 
control braking system of a vehicle, etc. Furthermore, according to the 
capacitor unit of the present invention, the heat radiator is fixed to the case by 
screwing and the circuit board is allowed to be in a free state in the case. 
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Thus, the capacitor unit of the present invention can provide a retaining 
structure capable of considerably improving the reliability in which a stress is 
not applied to a soldering portion of the circuit component. Thus, the capacitor 
unit of the present invention is suitable for a use in the application requiring 
5 resistance to vibration and thermal shock. 



